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(54) OPTICAL DATA BUS AND SIGNAL PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the variance in 
transmission efficiency caused by the positional relationship 
between a light emitting part and a light accepting part. 
SOLUTION: The signal light R emitted from the light emitting part 
24A is diffused by a light diffusing part 28A and changed for its 
optical path in an optical path changing part 30A to propagate 
almost parallel to the boundary face L The signal light R is 
transmitted through a core layer 1 6 and accepted at a specified 
angle on the light accepting face of each light accepting element. 
The signal light Q1 emitted from a light emitting part 24B is 
diffused by a light diffusing part 28B, changed into almost parallel 
to the boundary face L by an optical path changing part 30B and 
accepted at a specified angle by the accepting face of each light 
accepting element. The signal light Q2 is changed in the same way. 
Thus, the signal light always enters the each light accepting 
element at the same angle so that the variance in the transmission 
efficiency caused by the positional relationship between the light 
emitting part and the light accepting part can be decreased. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical bus body which carries out the laminating of the cladding layer of a refractive 
index smaller than the refractive index of a CQre layer and this core layer by turns, and transmits signal 
light within said core layer, The optical diffusion section which diffuses the signal light which it was 
formed in said cladding layer and carried out incidence from the center of a base of said optical bus 
body, The optical data bus characterized by having the optical-path modification section which is 
formed in the interface of said core layer and said cladding layer, makes abbreviation parallel the optical 
path of the signal light diffused in said optical diffusion section to said interface, and transmits this 
signal light in said core layer. 

[Claim 2] The optical bus body which carries out the laminating of the cladding layer of a refractive 
index smaller than the refractive index of a core layer and this core layer by turns, and transmits signal 
light within said core layer, Two or more light-emitting parts to which the incidence of the signal light is 
made to carry out in the center of a base of said optical bus body, and the optical diffusion section which 
diffuses the signal light which it was formed in said cladding layer and carried out incidence from the 
center of a base of said optical bus body, The optical-path modification section which is formed in the 
interface of said core layer and said cladding layer, makes abbreviation parallel the optical path of the 
signal light diffused in said optical diffusion section to said interface, and transmits this signal light in 
said core layer, The light sensing portion which receives the signal light by which it has been arranged at 
the rim section of said core layer, and the optical path was changed in said optical-path modification 
section, Two or more circuit boards in which at least one side was carried among the processing circuits 
which perform signal processing based on the signal which the signal light which carried out outgoing 
radiation from said core layer of the generation circuit which generates the signal which the signal light 
which is equipped with said light sensing portion and carries out incidence to said optical bus body is 
made to support, and said optical bus body supports, The signal processor characterized by having a 
transmission means to transmit the signal generated in said generation circuit, or the signal processed in 
said processing circuit to said light-emitting part. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the signal processor which performs the optical data 
bus which bears transmission of signal light, and signal processing including transmission and reception 
of the data using this optical data bus. 
[0002] 

[Description of the Prior Art] By development of a very large-scale integrated circuit (VLSI) in recent 
years, the circuit function of the circuit board (daughter board) used with data processing system has 
been increasing sharply. Since the number of signal connection to each circuit board increases as a 
circuit function increases, the juxtaposition architecture which needs many connection connectors and 
path cords has been adopted as the data bus board (mother board) which connects between each circuit 
board (daughter board) by the bus structure. 

[0003] Here, although improvement in the working speed of a juxtaposition bus has been measured by 
advancing parallelization by multilayering and detailed-izing of a path cord, the processing speed of a 
system may be restricted with the working speed of a juxtaposition bus by the signal delay resulting 
from the capacity between connection wiring, or connection wiring resistance, moreover, the 
electromagnetism by the densification of juxtaposition bus connection wiring - the problem of a noise 
also serves as big constraint to the improvement in processing speed of a system. 
[0004] In order to solve such a problem and to measure improvement in the working speed of a 
juxtaposition bus, using the system intrinsic-light connection technique called an optical interconnection 
is examined. 

[0005] in addition, the outline of an optical interconnection technique — "Teiji Uchida, 9th circuit 
mounting academic lecture convention 15C01, pp.201-202" « " - various gestalten are proposed 
according to the contents of the structure of a system as indicated by the present condition of . light 
INTAKONEKUSHON technique besides wealth room **, trend , IEEE Tokyo Section Denshi Tokyo 
No.33 pp.81-86, and 1994." 

[0006] The example which applied the optical data transmission method which used the high speed and 
luminescence/light-receiving device of high sensitivity to the data bus is indicated by JP,2-41042,A 
among various optical interconnection techniques of a gestalt by which the conventional proposal was 
made. Here, luminescence/light-receiving device is arranged to front flesh-side both sides of each circuit 
board, and the serial light data bus for the loop transmission between each circuit board which combined 
spatially between luminescence/light-receiving devices on the adjoining circuit board which was 
included in the system frame with light is proposed. 

[0007] Light / electric conversion is carried out by the circuit board which the signal light sent from a 
certain circuit board of one sheet adjoins here, and further, by the circuit board, once again, the electrical 
and electric equipment / optical conversion is carried out, and the method which sends signal light to the 
circuit board which adjoins a degree is taken, and it is transmitted among all the circuit boards included 
in the system frame, repeating photoelectricity conversion on each circuit board. 
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[0008] For this reason, a signal transduction rate receives that constraint at the same time it is dependent 
on the light / electric conversion and the electrical and electric equipment / optical conversion rate of 
light-receiving/luminescence device arranged on each circuit board. Moreover, since the optical 
coupling between which free space was made to be placed is used, optical alignment of 
luminescence/light-receiving device arranged to adjoining circuit board table flesh-side both sides is 
carried out to the data transmission between each circuit board, and it is necessary for it for all the circuit 
boards to have joined together optically. Furthermore, since it is combined through free space, the 
interference between the adjoining optical data transmission lines (cross talk) occurs, and poor 
transmission of data is expected. Moreover, when signal light is scattered about according to the 
environment in a system frame, for example, dust etc., it is also expected that poor transmission of data 
occurs. Furthermore, since each circuit board is arranged at the serial, when one of boards is removed, 
connection breaks off there, and the excessive circuit board for compensating it is needed. That is, the 
circuit board cannot be taken out and inserted freely but there is a problem that the number of the circuit 
boards will be fixed. 

[0009] On the other hand, the data transmission technique between the circuit boards in which the two- 
dimensional-array device was used is indicated by JP,61-196210,A. 

[0010] The technique indicated here is a method which combines between the circuit boards optically 
through the optical path constituted by the diffraction grating which possessed the plate which has the 
2nd parallel page and was counterposed by the light source, and has been arranged on the plate front 
face, and the reflective component. 

[001 1] By this method, there is a problem that it cannot connect with one point which had the light 
emitted from one point fixed, but between [ no ] circuit boards can be comprehensively connected like 
an electric bus. Moreover, the complicated optical system of the accumulation mold by the diffraction 
grating and the reflective component is needed, since alignment etc. is difficult, the interference between 
the optical data transmission lines which originate and adjoin a location gap of an optical element (cross 
talk) occurs, and there is a problem that poor transmission of data is expected. Furthermore, it cannot 
detach and attach the circuit board freely, but since the initial entry between the circuit boards is 
determined by the diffraction grating and reflective component which have been arranged on the plate 
front face, it has the problem that expandability is low. 

[0012] Moreover, other techniques of the data transmission between the circuit boards in which the two- 
dimensional-array device was used are indicated by JP,4-134415,A. optical system for the technique 
indicated here to carry out incidence of the light which carried out outgoing radiation to the lens array by 
which two or more lenses which have negative curvature in the transparent matter with a refractive 
index higher than air were formed in the front face of said matter from said light source from the side 
face of said lens array - since — the constituted optical data bus is indicated. Moreover, it changes to 
two or more lenses which have negative curvature, and the method using the low field and low hologram 
of a refractive index is also indicated. 

[0013] By this method, the operation which the light which carried out incidence is distributed on a 
field, and carries out outgoing radiation from a side face from the part which the field where the 
refractive index which changes to two or more lenses which have said negative curvature, or this is low, 
and the hologram consisted of is used, therefore, physical relationship with the outgoing radiation 
location on the field where the field where an incidence location and the refractive index which changes 
to two or more lenses or this are low, and the hologram were constituted — the reinforcement of an 
outgoing radiation signal - a barrack - things can be considered. Moreover, the effectiveness of light in 
which the rate which falls out from the side face in which the light which carried out incidence from the 
side face counters is also considered to be high, and is used for signal propagation is low. Furthermore, 
since it is necessary to arrange the optical input component of the circuit board in the field where a 
refractive index is low and the location of a hologram which change to two or more lenses which have 
the negative curvature constituted on a field, or this, there is no degree of freedom for arranging the 
circuit board, and there are various problems that expandability is low. 

[0014] The optical sheet-like data bus is indicated by JP,10-123350,A and JP, 10-206677, A as a means 
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to solve these problems. Since this method is what diffuses and spreads the signal light which carried 
out incidence in the common signalling channel, it can carry out optical coupling of two or more circuit 
boards which had the carrier light-emitting part certainly by simple anchoring, and does not need precise 
optical alignment. Moreover, the number and fitting location of the circuit board can be changed freely, 
and a system with the high degree of freedom which was rich in expandability can be built. Moreover, in 
order to use a transmission line, it had the resistance to environment over dust etc., and since optical 
alignment is not needed, it has the advantage in which it is strong to a temperature change etc. 
[0015] By the way, in the optical data bus currently indicated by JP,10-123350,A and JP, 10-206677, A, 
since light is diffused in all the directions, the great portion of signal light will be emitted to the place 
which does not have a photo detector. Moreover, the description which specifies the relative physical 
relationship of the signal light incidence section and the signal light outgoing radiation section in the 
optical data bus currently indicated by this official report does not have the publication which condenses 
the signal light emitted to the place which there is not and does not have a photo detector, and raises the 
transmission efficiency of signal light. Therefore, the optical reinforcement in a light sensing portion 
will become very weak, and a problem is in improvement in the speed or low-power-ization. 
[0016] And the signal light which carried out incidence by the signal light incidence section prepared in 
the side of the arbitration of an optical sheet-like data bus is diffused in the optical diffusion section 
corresponding to each incidence section, and the method spread in the signal light outgoing radiation 
section countered and arranged through the optical transmission layer which comes to form an optical 
light data bus is proposed as it is indicated by JP,10-62657,A and JP,1 1-142692,A, in order to solve this 
problem. By this method, since the light guide of signal light was made possible effective in the 
direction of the signal light outgoing radiation section through a sheet-like optical transmission line by 
controlling diffusion distribution of the light in the optical diffusion section corresponding to each 
incidence section by arrangement of the signal light incidence section and the signal light outgoing 
radiation section, the optical transmission effectiveness in an optical sheet-like data bus improved, and 
improvement in the speed and low-power-ization were attained. 
[0017] 

[Problem(s) to be Solved by the Invention] However, even if it used the method which controls diffusion 
distribution of light according to arrangement with the signal light incidence section and the signal light 
outgoing radiation section, the new problem shown below arose. 

[0018] That is, as shown in drawing 6 , although the photo detector 60 arranged at the signal light 
outgoing radiation section receives the signal light P from the light emitting device 62 arranged at two or 
more signal light incidence sections according to the control signal of a bus, since the physical relative 
positions to the signal light outgoing radiation section of two or more signal light incidence sections 
differ, incidence of the signal light P is carried out at a different include angle to the light-receiving side 
of the photo detector 60 arranged at the signal light outgoing radiation section. Although the condenser 
lens 64 for condensing efficiently the signal light P by which outgoing radiation is carried out from the 
signal light outgoing radiation section is formed in this photo detector 60, since whenever [ to a photo 
detector 60 / incident angle ] differ, the decline in the condensing effectiveness in a photo detector 60 
(eclipse) will occur, and transmission efficiency will vary according to the physical relationship of the 
signal light incidence section and the signal light outgoing radiation section. 

[0019] moreover, the light emitting device arranged at one side of the optical bus body 66 since a light 
emitting device 62 and a photo detector 60 counter and are arranged through the optical bus body 66 as 
shown in drawin g 6 ~ only transmission of the direction of drawing Nakaya mark A between the photo 
detectors 60 arranged at other one side which counters this one side can be performed suddenly. 
Moreover, it changes to a light emitting device 62 and a photo detector 60, and although it can transmit 
in the both directions of the direction of drawing Nakaya mark A, and its opposite direction when 
luminescence/photo detector has been arranged in the pair to one side of the optical bus body 66, and 
other one side which counters, it cannot transmit between the light emitting devices and photo detectors 
which have been arranged at one side of the optical bus body 66. 

[0020] Then, this invention reduces dispersion in the generated transmission efficiency resulting from 
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the physical relationship of a light-emitting part and a light sensing portion, does not depend it on the 
physical relationship of a light-emitting part and a light sensing portion, but makes it a technical 
problem to offer the optical data bus which can transmit signal light in all combination, and the signal 
processor using this optical data bus. 
[0021] 

[Means for Solving the Problem] The optical bus body which an optical data bus according to claim 1 
carries out the laminating of the cladding layer of a refractive index smaller than the refractive index of a 
core layer and this core layer by turns, and transmits signal light within a core layer, The optical 
diffusion section which diffuses the signal light which it was formed in the cladding layer and carried 
out incidence from the center of a base of an optical bus body, It is characterized by having the optical- 
path modification section which is formed in the interface of a core layer and said cladding layer, makes 
abbreviation parallel the optical path of the signal light diffused in the optical diffusion section to an 
interface, and transmits signal light in a core layer. 

[0022] According to this configuration, the signal light which carried out incidence from the center of a 
base of an optical bus body is diffused by the optical diffusion section formed in the cladding layer. The 
optical path is made abbreviation parallel to an interface by the optical-path modification section formed 
in the interface of a core layer and a cladding layer, and the signal light diffused by the optical diffusion 
section transmits the inside of a core layer. 

[0023] For this reason, since all the signal light that carried out incidence to the optical bus body turns 
into abbreviation parallel light to the interface of a core layer and a cladding layer, they can change into 
the always same include angle the optical path of the signal light which transmits a core layer. 
[0024] Moreover, the optical bus body which a signal processor according to claim 2 carries out the 
laminating of the cladding layer of a refractive index smaller than the refractive index of a core layer and 
this core layer by turns, and transmits signal light within a core layer, Two or more light-emitting parts 
to which the incidence of the signal light is made to carry out in the center of a base of an optical bus 
body, and the optical diffusion section which diffuses the signal light which it was formed in the 
cladding layer and carried out incidence from the center of a base of an optical bus body, The optical- 
path modification section which is formed in the interface of a core layer and a cladding layer, makes 
abbreviation parallel the optical path of the signal light diffused in the optical diffusion section to an 
interface, and transmits signal light in a core layer, The light sensing portion which receives the signal 
light by which it has been arranged at the rim section of a core layer, and the optical path was changed in 
the optical-path modification section, Two or more circuit boards in which at least one side was carried 
among the processing circuits which perform signal processing based on the signal which the signal 
light which carried out outgoing radiation from the core layer of the generation circuit which generates 
the signal which the signal light which is equipped with a light sensing portion and carries out incidence 
to an optical bus body is made to support, and an optical bus body supports, and the signal generated in 
the generation circuit, Or the signal processor characterized by having a transmission means to transmit 
the signal processed in the processing circuit to a light-emitting part. 

[0025] According to this configuration, incidence of the signal light which carried out outgoing radiation 
from the light-emitting part is carried out to an optical bus body from the center of a base of an optical 
bus body. This signal light is diffused by the optical diffusion section formed in the cladding layer. 
Then, the optical path of signal light is made abbreviation parallel by the optical-path modification 
section to the interface of a core layer and a cladding layer, and transmits the inside of a core layer. 
Incidence of the signal light which transmitted the inside of a core layer is always carried out to a light 
sensing portion at the same include angle. And if signal light is received by the light sensing portion, 
signal processing will be performed based on the signal which the signal light which the signal 
supported with the generation circuit of the circuit board by the signal light which carries out incidence 
to an optical bus body was generated, or was received by the photo detector supports. And these signals 
are transmitted to a light-emitting part by the transmission means. 

[0026] Since signal light carries out incidence at the always same include angle by the photo detector, 
transmission and reception of signal light with little variation in the signal strength between two or more 
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circuit boards are attained, and it becomes unnecessary therefore, to adjust the signal level between each 
circuit board in this signal processor. Moreover, the light emitting device of the amount of resistance 
becomes usable, and low-power-ization can be realized. 
[0027] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the optical data 
bus and signal processor concerning the 1st operation gestalt of this invention are explained. Drawing 1 
is the whole signal processor block diagram concerning this operation gestalt. 

[0028] As shown in drawing 1 , the signal processor 10 is equipped with the optical data bus body 12 of 
a disk mold with a diameter of 50mm. The penetrable medium 18 which consists of a core layer 14 
(optical transmission layer) which a refractive index becomes from 1.49 and polymethylmethacrylate 
(PMMA) with high light transmittance with a thickness of 1mm, and a cladding layer 16 which a 
refractive index becomes from 1 .34 and fluorine-containing polymer material (for example, Cytop by 
Asahi Glass Co., Ltd.) carries out the nine-layer laminating of this optical data bus body 12, and it is 
formed. 

[0029] This optical data bus body 12 is being fixed by the base fixed part which is not illustrated to the 
main circuit substrate 20 (mother board). 

[0030] In addition, instead of Above PMMA, this core layer 14 may use for and form translucency 
plastic material, such as polycarbonate (PC) and polystyrene (PS), and can use fluorine-containing 
polymer material for a cladding layer 16 even in this case. 

[0031] Furthermore, a quartz system glass ingredient besides plastic material can also be used for a core 
layer 14. On the other hand, the quartz system ingredient which performed refractive-index control, 
using P205, aluminum203, B-2 03, etc. as refractive-index adjustment material can also be used for a 
cladding layer 16. 

[0032] Moreover, as shown in drawing 2 , the signal light incidence section is formed in the center of a 
pars basilaris ossis occipitalis of the optical data bus body 12. Moreover, the laser diode array 22 of a 
surface-emitting type is embedded at the main circuit substrate 20 of the lower part of this signal light 
incidence section. 

[0033] The laser diode array 22 has the light-emitting part 24 of a mxn individual or a mxm individual 
(m and n are one or more integers), and length and a total of nine light-emitting parts 24 arranged at a 
time three trains wide are arranged by two-dimensional with this operation gestalt. 
[0034] Thus, compared with the case where it has been arranged for example, on a straight line, 
occupancy area of the laser diode array 22 can be made small by arranging a light-emitting part 24 at a 
time length and three trains wide. 

[0035] Moreover, as shown in drawin g 3 , it is on each light-emitting part 24 of the laser diode array 22, 
and the diffusion section 26 is formed in the penetrable medium 18 of a layer different, respectively. 
[0036] This diffusion section 26 consists of the optical-path modification sections 30 formed in the 
location which faces polyester on both sides of the diffusion layer 28 of the transparency mold which 
mixed silica system white pigments, and the core layer 14 of the direction top of a laminating of a 
diffusion layer 28. 

[0037] As shown in drawin g 4 , this optical-path modification section 30 is equipped with the inclined 
plane 32 where the cladding layer 16 was projected and formed in the core layer 14 interior, and that 
core is formed towards the optical diffusion layer 28 side. 

[0038] If the include angle with the interface L of the tangent S of an inclined plane 32, the core layer 
14, and cladding layer 16 which constitute this optical-path modification section 30 to make is set to 
alpha, along with the other side, it is formed in the core of the optical-path modification section 30 at the 
configuration to which alpha becomes large gradually in 20 to 60 degrees. 

[0039] Moreover, as shown in drawing 1 , the periphery section of the optical data bus body 12****** 
the signal light outgoing radiation section, and the eight subcircuit boards 34 are arranged at the 
periphery section of this signal light outgoing radiation section. The photo detector 36 is carried in a part 
of each ********** 34^ an( j optical coupling is carried out to the signal light outgoing radiation section 
of the optical data bus body 12 through this photo detector 36. 
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[0040] Moreover, at least one side of the generation circuit 44 which generates the signal which the 
signal light which carries out incidence to the optical data bus body 12 is made to support, and the 
processing circuit 46 which processes the signal which the signal light which received light by the light- 
receiving elements 36 supports is carried in each ********** 34 

[0041] Moreover, as shown in drawing 1 , the 1st transmission line 38 which transmits the signal 
generated in the generation circuit 44 of the subcircuit board 34 to a light-emitting part 24 is established 
in the main circuit substrate 20. While this transmission line 38 is electrically connected with each 
********** 34, the control chip 40 which manages the right of acquisition of the optical data bus body 
12 is connected. Furthermore, the 2nd transmission line 42 is connected to each light-emitting part 24 
from the control chip 40. 

[0042] In addition, although more than is set to nine, respectively in a core layer 14 and the light- 
emitting part 24 of a laser diode 22, the two light-emitting part 24 may correspond to one core layer 14 
so that the signal light which is two from which it is not restricted to this, for example, luminescence 
reinforcement and wavelength differ in one core layer 14 may be made to multiplex. 
[0043] Next, an operation of the signal processor of this operation gestalt and effectiveness are 
explained. 

[0044] As shown in drawing 3 and drawing 4 among nine light-emitting parts of the laser diode array 22 
arranged by two-dimensional [ each ] in length and three trains wide, light-emitting part 24A located at 
the core sends the clock signal light R for a synchronization. This signal light R is diffused by optical 
diffusion section 28 A formed in the cladding layer 16 located in the lowest layer. And incidence of the 
signal light R is carried out to the core layer 18 of the lowest layer, and the optical path of signal light is 
changed by optical-path modification section 3 OA. In addition, remaining eight of a light-emitting part 
24 function as an object for data signal light dispatch. 

[0045] Thereby, to the interface L of a core layer 14 and a cladding layer 16, an optical path is changed 
into abbreviation parallel and a part of signal light [ at least ] R spreads the core layer 14 interior toward 
the signal light outgoing radiation section. And incidence of the signal light R is carried out at the 
always same include angle as the light-receiving side of the photo detector 36 of each ********** 24, 
and it is received by the photo detector 36. 

[0046] Then, if this clock signal light R is received, the signal generated by the generation circuit 44 of 
the subcircuit board 34 will transmit the 1st transmission line 38, and will be transmitted to the control 
chip 40. In addition, other seven subcircuit boards 34 are receive states to only the subcircuit board 34 
which generated the signal sending a signal in the generation circuit 44 at this time. 
[0047] Next, if outgoing radiation of the signal light Ql is carried out from light-emitting part 28B 
based on a signal, incidence of this signal light Ql will be carried out to the optical data bus body 12 
interior, and it will be diffused by optical diffusion section 28B. And by optical-path modification 
section 30B, to the interface L of a core layer 14 and a cladding layer 16, it is supposed that it is parallel 
and, as for the diffused signal light Ql, the optical path transmits the inside of abbreviation core layers 
14 other than core layer 14 which clock signal R transmitted by 8 bit parallels. 
[0048] And the signal light Ql penetrates the signal light outgoing radiation section of the optical data 
bus body 14, and it carries out incidence at the always same include angle as the light-receiving side of 
the photo detector 36 of each ********** 34. Signal processing based on the signal which the signal 
light Ql which received light supports with the subcircuit board 34 equipped with the photo detector 36 
in which the signal light Ql carried out incidence by the processing circuit 46 is performed. 
[0049] In addition, similarly, after diffusing the signal light Q2 which carried out outgoing radiation 
from light-emitting part 24C by optical diffusion section 28C, it is reflected by optical-path modification 
section 30C. And the optical path of the signal light Q2 is considered as abbreviation parallel to the 
interface L of a core layer 14 and a cladding layer 16, and carries out incidence at the always same 
include angle as the light-receiving side of a photo detector 36. 

[0050] As mentioned above, according to the optical data bus used for the signal processor 10 of this 
operation gestalt, incidence of the signal light is carried out at the always same include angle to the 
light-receiving side of the photo detector 36 arranged at the signal light outgoing radiation section of the 
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optical data bus body 12. Moreover, even when using the condenser lens (illustration abbreviation) for 
condensing the signal light by which outgoing radiation is carried out from the signal light outgoing 
radiation section for a condensing component, the decline in condensing effectiveness depending on 
whenever [ incident angle ] (eclipse) does not occur. 

[0051] Therefore, it cannot call at the connecting location of the subcircuit board 34 connected to an 
optical data bus, but the signal light of uniform reinforcement can be transmitted efficiently. 
[0052] Since transmission and reception of signal light with little variation in the signal strength 
between two or more subcircuit boards 34 are attained, it becomes unnecessary moreover, to adjust the 
signal level between each ********** 34 accor ding to the signal processor 10 using the above- 
mentioned optical data bus. Moreover, the light emitting device 24 of the low quantity of light becomes 
usable, and low-power-ization can be realized. 

[0053] Next, the signal processor concerning the 2nd operation gestalt of this invention is explained. 
[0054] In addition, in the following explanation, the overlapping configuration attaches a same sign and 
omits it suitably. Drawing 5 is the optical data bus body 54 used with this operation gestalt. 
[0055] It is on each light-emitting part 24 of the laser diode array 22, and the diffusion section is 
prepared in the penetrable medium 18 of a layer different, respectively. 

[0056] This diffusion section consists of the optical-path modification sections 52 formed in the location 
which faces polyester on both sides of the diffiision layer 50 of the reflective mold which mixed silica 
system white pigments, and the core layer 14 of the direction bottom of a laminating of a diffusion layer 
50. 

[0057] This optical-path modification section 52 is equipped with the straight-line-like inclined plane T 
where the cladding layer 16 was projected and formed in the core layer 14 interior, and that core is 
formed in parallel to the interface L of a core layer 14 and a cladding layer 16. If the include angle with 
the interface L of the inclined plane T, the core layer 14, and cladding layer 16 which constitute this 
optical-path modification section 52 to make is set to alpha, alpha is formed in 20 to 60 degrees. 
[0058] Next, an operation of this operation gestalt is explained. 

[0059] If the clock signal light R carries out outgoing radiation from light-emitting part 24A, incidence 
of this signal light R is carried out into the optical data bus body 12, and it penetrates optical-path 
modification section 52 A to the direction upper part of a laminating as it is, and in optical diffusion 
section 50A, it will be reflected and it will diffuse it. 

[0060] And it is reflected in the inclined plane T of optical -path modification section 52A, and the 
optical path of the signal light R is considered as abbreviation parallel to the interface L of a core layer 
14 and a cladding layer 16. And outgoing radiation of the signal light R is carried out from the signal 
light outgoing radiation section, and incidence is carried out at the always same include angle as the 
light-receiving side of a photo detector 36. 

[0061] And the signal generated in the generation circuit 44 of the subcircuit board 34 is transmitted in 
the transmission line 38, and outgoing radiation of the signal light Ql is carried out from predetermined 
light-emitting part 24B through the control chip 40. Furthermore, the signal light Ql by which outgoing 
radiation was carried out from this light-emitting part 24B advances to core layers 14 other than core 
layer 14 of the lowest layer, and after being reflected and spread in optical diffusion section 50B, it is 
reflected in the inclined plane T of optical-path modification section 52B, and it transmits the inside of a 
core layer 14 to abbreviation parallel to the interface L of a core layer 14 and a cladding layer 16. And 
incidence is carried out at the always same include angle as the light-receiving side of the photo detector 
36 of the signal light outgoing radiation section. 

[0062] In addition, similarly, incidence of the signal light Q2 which carried out outgoing radiation from 
light-emitting part 24C is carried out to the optical data bus body 12, and it is reflected and diffused in 
optical diffusion section 50C. And the optical path of the signal light Q2 is changed into abbreviation 
parallel to Interface L by optical-path modification way 52C. And incidence is carried out at the same 
include angle as the light-receiving side of the photo detector 36 of each ********** 34 
[0063] Also in this operation gestalt, the same effectiveness as the above-mentioned 1st operation gestalt 
can be acquired. 
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[0064] 

[Effect of the Invention] According to the optical data bus of this invention, dispersion in the generated 
transmission efficiency resulting from the physical relationship of a light-emitting part and a light 
sensing portion can be reduced. Moreover, it cannot be based on the physical relationship of a light- 
emitting part and a light sensing portion, but signal light can be transmitted in all combination. 
[0065] Since transmission and reception of signal light with little variation in the signal strength 
between two or more subcircuit boards are attained, it becomes unnecessary moreover, to adjust the 
signal level between each ********** according to the signal processor. Moreover, the light emitting 
device of the low quantity of light becomes usable, and low-power-ization can be realized. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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